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Abstract of JP20021 51037 

PROBLEM TO BE SOLVED: To provide an extremely safe lithium ion secondary battery without having a 
rupture/inflammation of the battery In overcharge. SOLUTION: In an electrochemical cell in which a film having a 
thickness of 40 &mu m or less and 1.5x 102 N/m or more of load-bearing point strength in a tensile test is used, a 
MacMillan number is 10 or less when an electrolytic solution is impregnated into the film, and in which the film is 
pinched between a metallic foil electrode (electrode A) electrochemically stable in an oxidation- reduction potential 
of lithium and an electrode (electrode B) capable of electrochemically discharging lithium, when a current is made 
to flow so as to make a metallic lithium deposited on the electrode A, this is a separator for a lithium ion secondary 
battery in which a rapid reduction of an absolute value of voltage of the electrochemical cell is observed within 2 
mAh/cm2 of supply-current amount of electricity. 



Data supplied from the esp@cenet database - Worldwide 



#M2002- 151037 

(P 2002-151037 A) 
(43)i^MB ¥riil4^5 ^240(2002.5.24) 



(SDInt.Cl.' FI f-71-y 

HOIM 2/16 HOIM 2/16 P 5H021 

4/02 4/02 C 5H029 



D 5H050 



4/58 




4/58 






I Ml tV/ 




1U/4U 


Z 












OL (^8H) 


(2i)ajss^ 


#1^2000 - 338750 ( P 2000 - 338750) 




000003001 














(22)miiB 


^«12^11^7B(2000. 11.7) 










(72)%IS# 












U4P!ir^@mBoaifflr2! 


tl-^ ^Att* 
















(72)%9g# 












aiP!ir^Srf:a®atifflT21 


tl^ UFA*** 
















(74)f^SA 


100077263 

























(54) [^5^©i8S?3 ')^'>A-c^>-iJ:^?&fflHzyN'U-5'St/'J^';7A-r5j-v-»:^}& 



(57) [11*9] 

T^^^j: 'j 1^ A f ;t > - ?^m?&^ii«-r -So 
aB:^-^5S«*n. 5 X 1 0*N/mU±O7^;^A$:-i■ 
feCi5V>T««C{k^e<If3$S3&:^M®^g (mSA) i: 
c jfm^fb^^-tr c is V ^ T , lis A \z. -5 a 

?)mS0i6e5t<lO-m»'i{£T*5»««^a 2 tn A h / c 



( 2 ) 

1 

tjimf^Um- ± L T Aj: 0 , iEg*< 'J ■> A #*S^ 
^JgK{k4^j*^ L T ?i -5 «; ^ -^7 A * > - ^)^:m^&{- 
u mi;XTX'^\mmmt~islfimt}A^Stf}^ 1 . 5x10 

^>^i^JlM^S (^SA) iimMYk^fi^jfd'Jf^-t^ASrSSc 10 
•SiiAtr^jg'Jf^'i'A?rtfrtti$-ti--5<}:dirm5S=S: 

■^7 A -f -fe U - ^' . 

SP5J-C9^7 < ;UACDRA^O. 3~ 1 mmi:;^=C'5>«J:^tx 1 

X 1 0'Qlil±-eafe-5g»*«lia«®'Jf^'t7A'f:ii->- 

»:m^teffl-b>'^°^-:5'. 20 

^JSKfl:i^A>5.±i: LXtjii> 'j ^'l'A^';^->'-»:m^feT- 
feo-c, af*«l~3®v^-rn*Mri^«o';^'>A'(';i■ 
v-»:mJ&M-fe>'^U'-^'«rfflv%5';f^'>A-i'3i->-}?t^ 30 

LOGO 1] 

-t /N- u - ^' St/ 'J 5^ -t; A -< ^ y - 2)cm?fe pg-r 
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i'St%(o^mis^xf^mtm^i.^r>t.-ri>m.miE^ 40 

Cny^yu 'j^^-^zAfrf^^Sn-S 'J f^-t/A-t-*®^^ 
SK-ffcife, ftffiir'J^-i^AfeK-y -IKK-rraJtgTig^ 
«ttf4$:MV^fc4ViK'J5^'>A'(';i- piSx 
* yi- ^ - SBS =S:*-r ^> i: V ^ ^ if^m*^ ^^mi§ }z f^i « $ 

[0 0 0 3] ';^'>A^jj-y-»:mjtb&*3afcSffl-r-5 
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^^n^i:, iEgA^?.a«It 'Jf^'>A*<§|^ifeA>KAS 
^ffi{r^Jl'J^'i7A*?^iB-r-5. coi:tiEffi0ie^fl3 

[0 0 0 4] S^ECD';^t7A^'3j-v-j!fcmj1fe-Cf±, 

SA^fe-5o Sfc, rn?>o«S^sa'J^>t7A'('*y- 

[0 0 0 5] w<Dj;-5'kruiatc*r-r-5T7°o-^i: L 
"C. m^^gftr u K -y ;^ -> + h )\^^mtti^mit^7tU. 
nsr^anf 5 i:v^3a^l^*^#ga5F6 - 3 3 s 3 4 y^isr 

#M^7-3 0 2 6 1 4^i:tffiCgSg$lxT:V''5o 

m(im»j^C4. 0-4. 5 VO^-ft^Tc'^ffi; CJ^ 
■^Ao^ftSTc^feSip) =&*-r^K*^iSJnL, :i(39 

[0 0 0 6] LA-L, ^<kS7t;l^m©mSS]tSi*SRt/ 

[0 0 0 7] ^fc, iijfet£^eA8iS®T'J5Sfi-r-2>'J^ 
■:7A7'y K^-f h$:}£n^J-r-5Ci:-C/-K'J^-'Jf^'>A'i' 
> - »:S jfe©S3felS^©^:^&«: fSli $ -a: 5 fifctS A^l* 
^2000-6791 7^i:^«tl5«^l^TV^-5. 

^ii^^§^^#t£A^IoIJl■r•5i:^c■5Tv^So la^l, r© 

[0 0 0 8]—:^, SK^^*$:'J5^'!7A'(';ty-?J(:li 
teffl-b/IU-^i: LTffli.>Sfi^JI5a, «!lJ^tf1*M2 0 0 
0-1 23 8 1 5■f•^>SK:^||g$nTV^5o UA-Uj^j:*? 

[0 0 0 9] -rut)ib^^m',t. ±M<D^r)ttmk^m 
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■?:n^fflv>fc 'J ^ A 'f :t V- »:«jtb&flW-r S t i: ^ 

coolo] 'jf^-^A-f;*- y-ikmmt, jEsm^nx- 

CO 0 1 1 3 fr5EOJ:-5C, 'j -J^-^^A-f^y-JJc^jfeA^ 10 

Ji3t:« $ niEffi A" e> f © >; ^ -^^ A A« § f 

coo 1 2] ZO^vtjiZtii^h. *IIW*6ti,- ii3E 

g«^®*^^-r-<TcD'j^'!7A*5§it-aA-n5mrtr. iea 20 

^>:7A®§ltfictt^»Ct±(?ihUTSe^^!lC^j:0, 

coo 13] zai^ofj:Myc.m.^mmm^^\^tii-rtztb- 

fiFS L.v^c:i:-c^i^t<, iEAffiPBlti^»?g[®*i:v>3t^ 30 

•r -5 to {- ti -b U - 5^ a ifiiS-e -5 , 
C0 0 1 43-tr-C% L, 

*U . 5x10' N/mUlJi® 7 -f yU-AT-fe 0 . '^^?gE 

7 ^ ;UA?: 'J 5^'t7A®K'fkS7t:m&irfcVNT«Stfl:^« 
fC^^Ti^jS®^® (^gA) iiUMfki^etJtr >Jf-'!7A 40 

Ci3V>T. 'SffiAC^g';^';7A:S:*fabSli--5J:^tS 

Tffi«)Tgc:^^c 'J ^ -^7 A ^ > -}!»c«}feOJtet*5^|gfr 
CO 0 1 5] 

CPS^^ist-r^fcit)®^®:] rtj:iot>^mmiz{t, r 
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1. ftgA5'J5^'t7A$: K--r • »^K-y^|g^c^S# 
X^mU.^iZis{,f^mtlA^S.i>^ 1. 5x10' N/m 
«.±©7.^;UA=5:-^i£i, my ■< Ji^^iz^.mii&^'^m.Ltz 
^O^i' ^=7>fSci)n OiikTX. A^-o^ K7^;UA$:'J 

sue (me A) tm^^k^^jfr A?:SctB^ig7^c 

II® (^®B) <3!)H^cSiE^fc•ms^^l:^•fe;^^3*3^,^T, 
® AC^S 'j -t? A S::K^m S 5 «fc -9 f::«i««r5K L i: 

m^&2mAhy cm' kk^izm^^Hi, 'J -5^ -^z A sj- 

CO 0 1 63 2. ^ J^^A^]Eflmm^z»^^ *fO 
ttlf®Ji-0^7-f ;UA®RA«0. 3~ 1 mmiui* 
frl 8 0«^Ofttf/;:^-a-C, ^©^OffltfaS^-Wffifet 

An X 1 o'Qj':i.±-cfe^)±isifa«®'J5^t;A^;ry 

C00173 3. my ■< Jl^^ibK ^^km^^ib^ibtsih 

5 g /m' tlT, S:;t?LS 2 0;/ ml^iTO'Pi^^^J-e* -5 
±15 1 S 2 IH«© 'J -t? A jj- > - Jjfemjfeffl t U 

COO 18] 4. ASA^'j^^-^A^rK-r -aJiK-r 
jteT-fe-^T> Jll51~3®V^•ri^A-^rfS^®>J^'t7A^' 
CO 0 1 93 

l^^commo^T^mH felT, U^-^A-f Tj-^- 

^c^ifeffl-fe^^ u- 5' St/ 'J ■i' A -f pl- > -i^m^fe^::ov^ 

COO20] <';f-'>A'<':t>'z:»:mj&ffl-tr/^u-^> 
^ll^co'J^^'tzA'i' jJ-v-j^mifeffl-b/N'U-^'ti, ft® 
i^'j^-^A^S: K-y • flftK-y^|gJi^«#J|4A-e>±i: 
LT^cO, iE®A«'J^'>A-&*Jg^^jgi^-fk<feA>e.ii: 
LT^S'J^'^'A'f ^^AM 
0 umVXT. §[®f^!^{'*Jlt^»:t;,^5^SA« 1 . 5x1 
O'N/mJ'Iii©^ -f ;WAS:-^^, Z<Dy -( 
St=S:'g-gLfcBSO^^' 5 ^yftScA* 1 OIUT-C, A^o, d 
©7 -< >'^A$:>J^':7A®^Yt]g7t:'^fiz:{r*5V^■c'e^lC'fl:^ 
6^C^^7i^S5Sm® (m®A) i:^tC{fc!^6<j{3'Jf^t7 

A^&scai^igAj:^® (m®B) ©^B^cssE^/f^st<^:^■b 

^u»zi3V>-c, «®At3^Jg';^'>A$rtlTai$ii-SJ:-5»r 
mSincffiTA^Smm^fi 2 m A h / c m' UtrtirgfSS 

CO 0 2 1 3 KSt»±«}&©(*ja5ffiST:st5.x*;i/^-?gg 
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fe-5*n 3 0 A/nitiTA«$e.Cff^a-efefJ, 2 5/7tnfet 
[0 0 2 2] W;^>.^«^ttE#txfcttS?iS<Dc:i:-e& 

*5 1 . 5x10' N/mj.:A±*<»a-efe 0 , $ 

{ri±3. 0 X 1 0»N/mt;ji-efe2><, 
[0 0 2 3] $ ^>?gCt±^!teC7)i|$ttCS:S*:$n-5)o 

v^- 5 ^y«S[i:(i, 7 -f yuAfx'SI/SJK^r-^SSl+itiii- 
[0 0 2 4] ^ yUA^ 'J f'-^ ACDKftSTCmffitr 

OliaS:'&:(£TA5a^«SiS 2 m A h/ c m' JJtl^ca!^ 

5o K-t:>'U^EEO]f63!tffl®,#.Sfc^j:{£Tt±mSAt::«TaiL 

Jl3£««a«ifi a L -^r V >o 30 

[0 0 2 5] SltfeCD'J^'^A'f 5j-i/-»cSjfe(C*3VNT 

ftSSf^fc 0 ®^»i6^ 2 ~ 3 m A h/ c rrf @ST-ab •& 
©-e, 2mA/ctn'fetT-e®3tem«S«llg«:^m$-ti- 

1 mA/cmH:l.TA5=fc 0{!fa-e*0, 
0. 5mA/cmn:«.TA^$ e>«wS^igT?$)-5, 
[0 0 2 6] iiXT. *a!J5efeC-PV>-CSi?g-r-5o mgA 

.';^':7A«:ijcm^tg'&^ffiT$)n«j:<, ';f^':7A-i-:t 
M^^mm<t^^mmmz Ltz u ^^-^ a-t 

-[002 7] ■fey^u-5'5:«®Ai:B®rBlt-gSE*S^S 
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[0 0 2 8] -byU^ria^ScTfcc,, '^mAiz^M') ^-y 
A^Wai$-ti-SJ:3t3tgiS=&SiETo itm^SSS^afeS 

<^:V\ «|feO. 5~5tnA/cm'gS*^ftfS L.<, 
2 ~ 3 m A/ c $ ^ fif ST-*) 5 o 
[0 0 2 9] ft.S5['i-tyl'^S®J6j)*ffl©{BTi:«, mm 
S5tnVU±®{ST«rSU, S^iittS&IUrtO 

SA-eWffi Lfc^Jg 'J ^ AA«^® B#®ifi^irPJJl L 
jf A L * -e « >i V ^ CD -e, 3|cSJ3£ »3 *i tt 
® is T i: f ± ^ t O i: T -5 o 

[0 0 3 0] ^7^;i.A(i, JE^mmizm^. -^rW^fO 
ttlfa55J-0R-6^O. 3~lmmi:'&:SJ:dei 8 0g^ 
K>mft:m^iZ, -^rCD^Oftlf^SiJ-Offi^T:** 1x10 9 

J¥*7 5~ 1 5 0 um(D^m(DiEmt:M.m(Dr^iz^^^ 
Ztl^mi(D^'jrj:B£h(DmV^X'$>^7^M. (1) , 
(2) OIHlifiSorBltrS^*, 1 kg©?srS?r?&A (1) 

Sycti (2) O^Cj^MA^ibAHtTti: ?&A (1) , 

(2) rsioffiitAn X 1 0' Qi:x±izt£^ii\.^'^m^m 
mzmr?>h<DX'$,^o ?i?&cD^^^3*Jv^ 

*:!iJSr£T'l X 1 0' QJ;Jl±, J;0^^f^L<ti l 
X 1 0'" QIiI.±<7)flA5»€>nn«, ftS^?tfe^®#f Dft 

[0 0 3 1] i;xT. :^m^miz'D\,^xwtmr^o t^m. 

(1) > (2) ©#«^i1#^zK:SL^V^7!l^ suscdj: 

7'&:Sv^^JS-ef^ss^•rswi;*^^f^ Lv^„ z<Dm^i,zm 
v>5iEg&cj'ftffi{i, il'»fi!)'J^'?A'r3t-v-??:tijfefr 

mM.il) t (2) ofg|^3^fe^fc•i:t«®St»«)S^rm 
-cfe -5 T i± > d }i -e* So 

[0 0 3 2] *iBJ^^rfflV^-5iE®S.t;fAgO[)lE* 
tt?&fl:Ofif jt«r#^ 5i:75~150x/ mO®H*5j(f $ 

m^x$>^, lEmtAmomiz-^z/iu-f'^^^^ zn 
%mM. (1) , (2) ©IHICJ®^B^{rs5^-c?&A (i) s 

fc« (2) OTe>'kBfrl kgO?^fi=S:i6^Ct-5C:i:-ei9J 
1 5mmOR-e*iBJ^{ifT-5. ?&=H:l^±A5SM-r iiSIJ 
[0 0 3 3] ^-fe^u^gfetfi, ^•feyi't 1 VoD^EE^rEU 

mLrzi:^i6^mzmti%^m.^mm.L. ^-acdi^ij 
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[0 0 3 4] igi^$:gSit-rsg6<j*»e., S:*:?L^{iifS 
t < »± 2 0 a mii^T, Htr^S L < ti 1 0 ^/tnliLTA^^ 
a-efeS, roJ:o'iS:*:?LS2 0 x/ml':iTOffiff4 0 

?>mmo)^i^mmm\i 5 ^ mjjiTA^ftfa-cfe o , 2 // m 

lSlTA5$€.irSfaTfe5o S/t. g^fi«2 5g/m' 10 

[0 0 3 5] z(Dj:otj:^i^^%mgSL-ri>mmit&m& 

S^t:*fc^±rl^e.=&?l^Lfc4JO*^^f®^rfflv^e>i^•5o 20 
CO 0 3 6] ^^^(Dm'itmii LTfi, «*Jx.(f:*7- Vt 

ftf 3~cfe •So 

»:1Sj&»±iST-|KW LT t J: ^ /jr^JIWcD V -> A 
^ > - 2^S?tfeffl -tr U - :J' V ^ -5 r i: A^WaST-fe 0 , 

[0 0 3 7] 3is:Sli8©'J^■^7A-»:«j&^rfflv^^>Sffi 

TV^T4J^^^)il^o 40 
[0 0 3 8] iEffigt»Ki:tT«, a^OVf-'J'A^* 

■^mm.VcM(r>m i: L -C L i C o Oj i:® 
n h K<t4&, L i N i O, if O 'J ^ -> A-§-*x •> 

mtm if $:^Cf -5 r i: *ST- -5 <, 
[0 0 3 9] A®ffi^^Ki3tt'J5^'t;A-i';l->5:KaSJcm 
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[0 0 4 0] g«5K&ife#$i±««?«»rpja-r5yw > 

'J ^-i: LTfi.-K'J 7 yftlf- •Jt'V (PVd 
F) , PVdFi:'N^4*-7>»I/;^-n7'otf u> (HFP) 
■^'y^— 7;l/3l-n^f-;uex;l/x-x;U (PFMV) Rxf 
X h 7 7 o X ^ U > i: 0^ta^ft:'^j: if © ? V d F * 
a^fr^Bi, h^7;l^;^-nxf^U-y, 7-y*=rA 

)kifcD7-y^^»fli-^, ::^^uy-7'^'>'x>'ftS^ 
ft:, :;^f^L'V-7^"Joxh •j;u^M^ft:'iif©^<b* 

t©X'^i^il^o Sit, me>«i^ffi-ct 2aiSI;^Ji5r® 
[0 0 4 1] *1gft:i:LTl±, iEecfflV^5 tcDttiSfb 

^-;u, xy^;u, ^Sf;^J: if €r, :&ffit;if±^Sffl, 

AS t » iHfi S fi y y -> i A« 31 1' ffl V > €> h. S o 
[0 0 4 2] #^i&^Ji: LTtiAiitMia, ;^-*'>7'7 
•y^' (T-b5^P>^^-y , x -y >y if AWil 

trfflVNe>n.5. :a@^:l^5V^T^i, cw^msiJiSl 
[0 043] *:^?go 'j 5^ -t? A - i,tm\±mm^ 

m<,^m.mKiiLX'}^-yj^i^^^mLtz'^mi!&7bmMiz 

[0 0 4 4] isgffl-r5*«iig«E(*';f^';7A-»:^jtec- 

m^m\^^inx\^i>mm&i ovxTcomiSE^istmmx^ 

h (PC) , JL^Uy:^-;ii:^-V (EC) , 7"^ U y 
(BC) , h (DM 

C) , yx^yu:*-.-}?*- h (DEC) , j<-f-;bx^;u 
(MEC) , 1, 2-i?;^ h^-yx^'y 
(DME) . 1. 2-i?x h + ->x^'> (DEE) , r 

-rf-o^^hy (r-BL) , :x;U7*^y, 

mami&xm^^xij, 2mmi^x±m-tLxm\>^x^^ 

V^o PC, EC, r-BL, DMC, DEC, M 

[0 0 4 5] m^o)^iskmmizmm-ti>')i"yj^miiL 

Tt±, «»JAtfjai^SfS!'Jf^'>A (L i C 1 O,) , ;^7 
•yfty yfgV^'t'A (LiPF.) , t--ym7y<V}^ 
-^A (L i BF4) , 7^7 y'ft:5H:«')f-'>A (L i As 
F.) , h 'J 7oo;^;W:*;yK'J^'t'A (L i CFi SO 
3) , 'J5=-'>A/^-7noy^;u:z;U*x;l/-(' 5 K [L 
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iN (CF3S02) j] St/Vf^-^A/^-^ooxf^^u 
j^^U^xyu-r 5 K CL i N (Cz Fs SO:) ,] ^i^mf 

CO 0 4 6] 

[0 0 4 7] my^'^^mmm^^wmi ^^mmmtzis 
ifi>myt'mmmmmwmitm^A\zmm (.mmi sum 

J6{aj-effll^fciEffi«, uMyUhKU^'t'Al^jIcS 9. 5 

fiaaSil/j-z-Kvyv y ^4. 5*4a5i:*°'J 7 y-fklf 
X 'J > Ofej^itfi*^ 6 MfiSB C )i 5 J: ^ 5 Sfi% ® 
yf^<)yyitbf-V7'>(ON-jt^)V-2-ifa>)\''>m 

^ffS 2 0 ^ymOT^L'^SiC^^gjSmr U7;-r -ac 20 
tX-r^m^H^o C:®iES©Kfft± 1 0 0 f/m-e, 

[0 0 4 8] •b/':u-^'tr«»?g[S:-i-iitSl*-, ^ffiAi: 

SfiiB^l SmmcoR («8i®SEl. 77cm') f-ft" 

;u * - tK * - h !6<S4JfC 1 31* U:l o T V ^ iS^^ 
«{CL i BF,^ 1 M®jgST'^^Lfct©*fflV>fco 
±fa® Jc^Jk^St'fk^e^-b-'l'JzmiiSSKO. 5 6mA/ 
cm'-e«gAC^jS'Jf^'>AA5:Pfm-r-5<}:3Cmi!E«r 30 

[0049] Lmm^\iwmi *siS6fl»j »r *5 it s sssiS 

:i!7 - d-: y r ^ y ^' 5 *4a5 i: U 7 y ft If - 'J >® ^ 
fifefifiin OaSSi5C)^j:?>J:^C5. 5«fi%OPVd 

=&f^SL/t, »e>nfc-?-;^ h 2 0 /:/m(35T;i^$ 40 

fiJitr^^lT^jBfe^^U::; L, ffS 1 2 0 ;/m<3!)iE®=&:fF 

1 0 umXhi>o 

CO 0 5 0] A®{±, ^S®ftg*ti;LT^y7^->C 
-:/7-.-Ky^'f ^'o t*-Xt(>*9 0Mfia5i:;K'J 7 yYtfcf 
-'Jx>0^jftSfi*n omfigpc^cixtdC, 6*fi 

%<7)4?V 7 yft; f - ') 7'ycDN-^f^;i'- 2 - en >; K 
^^?^^fflV^, h^rfFSL, n^i\fz^- 

t-Xf^MLtzo Am<omt£ii.l 0 0 umX$>i>o IS'^K 50 



<l#Ba2 002-151037 
10 

{±6 ^mT'i)i)o 

[00 5 1] Jil50«}:^>kiEAg=S:^ix-?nitill 5m 
m©ntriT*.ifeS, iE^g<3!)?g^«ig*«*riaifi.<fcdt 
m%3 0mm<^)^^::iT*>&v^fc•by^°^-^'5:;^^UTgl^ 
S-arfco cn^rSI 1 OJ:-5;fcSUS 3 1 6-CfFli$nfc 
?&A (1) t (2) 0IHIdbiB©PBHret5*, ?&A (2) <0 
¥e>!tc®d»?> 1 kgcD?^fiS:A>lt. ?&A (1) i:. (2) 

«ffi=Sr*nt-CA-e> l^J-&t::Mn4^M=S:PJ^L,. 

$ titzUinm^^mmmx ammsi^^m. n ■m.m.r 

[00 52] CMff ®SJS] )KJPtt®«0»*H-C J: 0 
C-f ;l-veg?KCD81S] -by^U-^'5:ga2 0mm®R 

1 0 kHzT'®325fE-(' Vfcf-5^v:^A-5>}gfei5rW 

fco za>'^A\^-9\znm^^'km.-&i±tzt.^<7)i&^^ 

z(Dt^^mmmz^\>xi,im.mmtLx. yne 

Stl i:J&:oTV>SS-S-jgJ*»rL i BF, «:«SCLT 1 

MmmLtz^mT^^m\^tzo 

[00 53] CW:'J*.5^gcr)SfJ^] -tVN'U-^'^ 1 cm 
X 3 cmW^fi&l^i^OiBL, f^i/ny^m^^^lWMm 
«:fT-5o 5l3SJ^Stt2 0mm/i)--e*3 3J5:ofco 

[0 0 5 4] <-t/iv-9<DrfmRifmm> immm 

1] ;KUx-?^U>'7^U7 5'b-h=&l^ipfi:LT, i#l 
0 g/m' , ¥<^g»*tg 1 . 5 u m(D^i^iS^^J\y V zT 

S±?Lgf± 9 ^/ mT* o Jt, dCD-tr/N'U-^'^&i^iffiLfc 
mm. 3a3Em«ilSiti4#fe<»f± O . O 5 m a/ c m' -c 
feO, il»®i»#t£ffit±3. 5xio'QTfeofco S 

5 ^y8!cti3. OT, »ij,^,®K«2. 5x1 
O'N/mrfeofc, 

[00 55] [||Jg«iiJ2] *"'Jx5^uy7- u^^' U- h 
*>?>^j:-5^J^«iiliS3. 2f/m®iBSit=S:^lt*tC, 

fiaMS4. 5 (jm<Dmm^/'^^ yr-izLx. ^mmt 

/<■< y^-mm^MAitXlyetHzm-tL, 'Jx5=-u 

SUfco wCD^t^^&t^CD7^;UA$r^01 8f/mC)i2) 
J:7»Cjn®!;;<7 by^^-«LSL, 'J f'-t^ A'f ^j-y-j^^ffi 
ffl-by\°U-5'^#fc, ccDiJ^-^AW^l-y-^^^rfeffl-b 
U-^' ^:«^SigS^T'SlS L-JtM^, S;t?LS« 1 0 
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f± 0 . 0 4mAh/cm'T'fe'?, 
v&ti 3 . 2 -CW^f-^^S^tt 3 . 3x10' N/m^.-eag) 
CO 0 5 6] <^^9:y'm.mzi$»^pfm>UkT. :^^m 

CO 0 5 7] 1^9 y^mcDi^mi n/^^VHSU^-^A 

<t: tf i:: V X > © 0 MJIgP C ;i ^> cfc -5 fr 5 . 

5fi»%0PVdF©N-^f^;Wtra Ky®?S[=S:ffl 
iES*t-«->^ hSrfWSUfco f#c.nfc-«-;^ 

[0 0 5 83 ^ffifi, M«@ftffi#i:LTy-/7x-X 

%(07i-'') 7 'J r'>'.C5N-P<f-;w-2 - tfo >J K 

vJgJgEfefflVN, ftSi**-?-:^ h*f^SL, ^e.nfc'^- 
;^ h 1 8 //m©^fSJ:C^^Wfg«ISi:^UXT'i>:i 

CO 0 5 9] ifeoiEA'&igai 5mtnORtrjT*,S& 

h Jiv'x^yU:*-,-!?^- h ^afitfcX- 1 3^ 1 tzS 

mm^m\^tc, mi&w-y-'f xttCR2 0 3 2 i: Lfco 

0. 17C, 4. 2 VO^SJE^SffiMS'S, 0. 17 
C, 2. 5 VSt?o^mMIS:BK:*5lt-5*«jte©^4fi 
3mAh1?fe-5o 

[0 0 6 0] C-K^' j3tt?.ill3ESi¥(ffi] 4?^' V 

3fe«^2 1 0 0%S-e3fem-rSi:V>^^fe#Tia36m=S:J3 
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rcDBSH^ISffdM. 2~4. 5 V©®HC«)i i: t3E 
fcfcWSrLfco ^fz. myt.'^mo. 17C, 2. 5V$ 
icD 1 ~ 1 . 5^®eHCfeSi:ta3fem 

[0 06 1] zmmmsi mmwiiiT'i^mLtz-t/^i^- 
4. 6 5V-C, iS^E^tflljfetSffiiM. 5VHi&-cmi)^ 

<mmLmm'ts:-^tzo 'Myti^mi<Dm^^m.E.i,t4. 2 

5V-e$)0, Ji3fe«^«)fe^»CD 1 . 05te®&m^* 

[0062] [*SS0IJ43 *^geiJ2■Cf^SL.Jt-by^•^- 
5'$rfl?V^T*•^'>tl)&S:f^SLfco rcDm?fec9ii3femfF 

4. 6 2Vt?, ii3fem4'tSjte^EE*M. 5V#Jfi-Cffl*^ 

20 <SRl[;L:S^(r7'j:-^/-c, 3l3Em&<73ra(5IliSmfft±4. 2 

it, 

[0 0 6 3] 
[BllS<Die#^<clK^] 

[SIX] *^W^Cj3V^-C, ii5^®ISttfF^ffi('fflV^•2)--^CD 
?&*:©f^«M©»T®l2I&S5-r. (1) 0fidhJ^t^cD?&Jc 
30 ©»f®H5:ab^h)L, (2) EI{±IHIJ^t^®?S=i:5:fe 



mil 



(1) 



R05 




(2> 




( 8 ) 

(72) mri^ T^m 

lJLjPft^SrfiBCDffiHr2Sl^ ^A«c^ 

F5^-A(##) 5H021 AA06 CCOl CC02 EE02 HHOO 

HH03 HH06 

5H029 AJ12 AK03 AL06 AL07 AM02 

AM03 AM04 AMOS AM07 DJ04 

DJ15 EJ12 HJOO HJ04 HJ05 

HJ06 HJ16 HJ20 

5H050 AA03 BA17 CA08 CA09 C607 

CB08 CB12 DA I 9 HA04 HA05 

HA06 HA17 HA19 
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